Variation in immunoregulatory genes determines the clinical phenotype of common variable immunodeficiency.
Variation in clinical phenotype is a hallmark of many complex diseases. The cause of this clinical heterogeneity is unknown, but it may be determined by genetic factors distinct from those conferring disease susceptibility. Common variable immunodeficiency (CVID) is a complex disease of unknown aetiology and diverse clinical manifestations. We have developed a unified polymerase chain reaction and sequence-specific primer (PCR-SSP) method to simultaneously genotype multiple polymorphisms under identical conditions, and have used this method to test the hypothesis that the clinical phenotype of CVID is determined by immunoregulatory gene polymorphism. Twenty-three polymorphisms in 13 genes were studied in 163 CVID patients. Vitamin D receptor and IL-6 alleles were associated with immunophenotypic abnormalities characteristic of more severe disease; and tumour necrosis factor and IL-10 alleles conferred susceptibility to the granulomatous form of CVID in an interacting fashion. These findings demonstrate that different clinical features of a disease may have unique pathogenetic abnormalities, determined by multiple interacting genetic factors. The ease of application of this efficient, robust genotyping technique to polymorphisms throughout the genome will make it a powerful tool in the investigation of the genetic basis of phenotypic variability in a wide variety of diseases.